Erosion is one of the biggest and most widely spread forms of soil degradation, having an impact on both the surrounding environment and the economical one as well. According to a recent study from 2014-2015 by the Common Research Center an estimate of approximately 11.4% of the EU's territory has been affected by the erosion process in moderate to high levels, the soil's erosion rate being higher than 5t/ha/year. A significant part of Romania's surface feels the negative effects of the soils degradation, erosion being the most widely spread long-term complex phenomena. Identifying as exactly as possible the areas with erosion risk is recommended in order to intervene with measures of consolidation, leveling, terrain modeling and other hydro-improving constructions. For this reason, for the studied area, Rodnei Mountains National Park (Maramureș County, Bistrita-Nasaud County), having a surface of 47.177 ha, the soil's erosion has been modeled via the USLE model, developed by Motoc in 1979, taking into consideration all the climate conditions specific to Romania. Following the implementation of the G.I.S environment model, the soil's erosion estimate values have been obtained, subsequently being divided in 8 classes of erosion, losses of soil less than 0.5t/ha/year representing 89.3% out of the park's total surface. Researching the model's obtained results and comparing them to existing values of soil erosion, locally and nationally, we can draw the conclusion that the results of the USLE model are truthful, and that the model can be successfully used in the studied area. Thereby, the study has targeted the determination of vulnerabilities at the erosional processes and vulnerabilities to erosion, the risk of erosion susceptibility being assessed.
INTRODUCTION
Soil erosion is considered as the most serious hazard facing Romania in recent years, with immediate negative effects but also medium and long term. The effects of soil degradation, caused by logging, entail risks and significant impacts on the environment and the population in the area.
Soil degradation and pollution may also result from activities related to logging: road construction, fuel and oil depots, wood waste left behind from the primary activity of timber extraction, mechanical workshops etc.
Soil erosion is a difficult process to control, impossible to stop, in which material particles of soil and rock from the soil surface are detached, transported from the place of origin and then selectively deposited. In recent years several methods for estimating soil loss have been identified. Most of them refer to water erosion and have tried to determine relationships between soil erosion, vegetation, slope and length of land, precipitations. In terms of determining soil erosion, several methods have been identified over time, due to a number of reasons: lack of equipment, lack of conclusive data and the fact that some methods can only be applied to specific regions. With regard to the researched area, the most appropriate method proved to be the USLE method (Universal Soil Loss Equation) .
The geographic area for which soil loss was calculated is the Rodnei Mountains National Park (RMNP) (Figure 1 ), a space that overlaps the area of geographical and morphological contact of Rodnei Mountains, being an integral part of the Eastern Carpathians, in the Northern Range. The park area spans over two counties: Bistrița-Năsăud (BN) and Maramureș (MM). The current area of Rodnei Mountains National Park is 47.177 ha. 
MATERIALS AND METHODS EROSION MODEL
Using the USLE method requires a database, including the digital elevation model, soil data, climate, land use. The USLE method uses factors predetermined by expert standard analysis, which ensures high accuracy of the outcome.
Also, the USLE method is the most suitable for calculating soil erosion, given the climaticsoil conditions in Romania, being adapted by Moțoc et al (1975 ) after WISCHMEYER (1960 and is as follows:
Where: E = average annual erosion, in t/ha/year R = coefficient of aggression by rainwater K = coefficient of soil influence C = coefficient of influence by vegetation LS = slopes lenght.
In order to be able to determine the extent of erosion in Rodnei Mountains National Park, erosion measured in t/ ha/ year, it was necessary to take some mandatory steps, having as a starting point the digital elevation model with resolution of 25 meters, created from contour lines from the Topographic Maps 1: 25000.
In order to create a GIS model, it is imperative to determine a valid database, adequate spatial modeling and model validation to be able to determine the degree of erosion and risk.
RESULTS AND DISCUSSION

The influence of climatic factors on the degree of erosion
Data on the average amount of precipitation were taken from Iezer station, located in Rodnei Mountains National Park. After processing the data, the coefficient of aggression by rainwater R was determined to be 0.132.
The influence of soil type on erosion
Soil is a natural ecosystem, being an open system that is continuously exposed to disturbances. When such disturbances are beyond the ecosystem's capacity to self regulate, the ecological balance is irreversibly destroyed (Micle, 2009) . The soil, defined as the most recent natural formation at the surface of the lithosphere, is represented by a sequence of layers (horizons) that have formed and are forming continuously by transforming rocks and organic matter, under the joint action of physical, chemical and biological factors, in the contact zone of the atmosphere with the lithosphere.
According to the Soil Map of Romania, scale 1: 200 000, in RMNP 8 soil types were identified: lithosoils, podzols, rendzinas, brown acid soils, brown soils eu-mesobasic, ferriluvial brown soils, humicosilicat soils, peat soils, rocks. Moreover these six types of soil belong to the following classes and the related horizon, represented as follows: 
PROTISOILS (PRO)
Horizon A (generally very poorly formed) less than 20 cm depth followed by parental material (rock), or intensely truncated profile or disturbed by unblocking LITOSOILS (LS)
SPODISOILS (SPO)
Horizon B spodic or criptospodic horizon.
PODZOLIC (PD) FERIILUVIAL (FL)
CERNISOILS (CER)
Amolic horizon (AM), followed by intermediate horizon (AC, AR, Bv, Bt) with colours with values and cromes at the top.
RENDZINA (RZ)
CAMBISOILS (CAM)
Horizon B cambic (Bv) with colours with values and cromes > 3.5 in the humid, starting at the top. No trace of Cca Horizon in the first 80 cm.
BROWN ACID (BA)
UMBRISOILS (UMB)
Horizon A umbric and underlying horizon with umbric horizon colours, at least at the top.
HUMICOSILICATIC (HS)
HISTOSOILS (HIS)
Horizon T with at least 50 cm depth, at the top part of the soil PEAT SOIL (TB)
With reference to vertical zoning, land distribution on climatic regional layers, we have the following soil distribution: Rodnei Mountains National Park is characterized by a diversified pedologic coating. There is a diversity of soil types and subtypes, primarily due to physical, chemical and mineralogy of soils (Figure 2 ).
Figure 2. Soil map -Rodnei Mountains National Park
Diversity and distribution of soil is directly proportional to altitude, slope, and farm-forestry practices in the area (Figure 3) . Distribution of forest vegetation and climatic factors in Rodnei Mountains National Park needs to be considered also. 
The influence of vegetation on erosion degree
Forests that are rationally exploited can protect the soil against erosion to an extensive degree. Good protection of soil against erosion in grasslands is due to the high density of plants and rich leaf area, which can intercept raindrops, thus reducing infiltration and dissolvation of aggregates (Eppink, 1986) .
Beam roots of forage grasses improve soil structure and thereby increase its permeability. Degraded grasslands, where the vegetation protects the soil to a lesser extent, surface runoff and erosion are greatly amplified (Dîrja et al, 2000; Farahbakhshazada et al., 2008) . 
Estimating soil loss using the USLE method
Based on previously determined factors, implementing the equation in the USLE model in the G.I.S., the map of soil loss was obtained (Figure 9) .
Erosion values that we have obtained on 47.177 ha are in the range of 0-14 t / ha / year (Figure 10 ). In the investigated region, areas with unappreciated erosion (under 2 t / ha / year) represent a percentage of 98%, of which 94% is specific to surfaces with erosion less than 1 t / ha / year. Areas with slight erosion (2-4 t / ha / year) occupy 1% of the park area. A strong and moderate soil erosion between 4 and 14 t / ha / year) occupies 0.1% of the studied area. Analyzing the map of erosion susceptibility, we can say that erosion in Rodnei Mountains National Park is mostly insignificant, areas with high erosion are those where the terrain is steep and devoid of vegetation.
CONCLUSIONS
Considering the results of the model we obtained and comparing them to existing values of soil erosion at national and local level, it can be concluded that the results of the USLE model are accurate and the model can be used successfully in the studied area.
The results that we have obtained in the present paper, in terms of determining vulnerability to erosion processes and vulnerability to erosion have been combined in order to obtain the vulnerability of the region to geomorphological processes.
